Study Objectives: To examine longitudinally differences in (1) objective and subjective sleep patterns and (2) parenting functioning (i.e. maternal emotional distress, maternal separation anxiety, and parental involvement in infant care) between room-sharing and solitary-sleeping mother-infant dyads.
Introduction
Infant sleeping problems, manifested mainly in frequent nightwakings and in the inability to resume sleep without parental help, characterize 20%-30% of all infants and toddlers and are among the most frequent complaints parents present to child care professionals [1, 2] . The development of infants' sleep patterns and sleep problems is influenced by complex interactions among physiological, environmental, and psychosocial factors [3, 4] . Among those factors, infant-sleeping arrangements (where and with whom infants sleep) have attracted scientific, clinical, and public attention because of the ongoing controversy about the potential benefits versus risks of infant cosleeping (and especially bed-sharing) on infants' sleep quality, safety (e.g. Sudden Infant Death Syndrome-SIDS), and psychological development (e.g. emotional needs, attachment security, and autonomy development) [4] [5] [6] [7] . The relevance of this debate is highlighted by the increase in the percentage of parents in western societies that choose to share a room or a bed with their infants [8, 9] , and by the recent updated policy statement of the American Academy of Pediatrics (AAP) task force on SIDS which recommends that "infants sleep in the parents' room, close to the parents' bed, but on a separate surface designed for infants, ideally for the first year of life, but at least for the first 6 months" [10] . The recommendation to avoid bed-sharing but to endorse room-sharing is expected, according to the AAP, to decrease the risks of SIDS and unintentional suffocation in comparison to bed-sharing and solitary arrangements [10] . However, empirical evidence showing that the rates of SIDS in room-sharing infants are lower than in independent sleeping arrangements after the age of 6 months is lacking [11] . Besides the SIDS controversy, another source of disagreement in the literature on sleeping arrangements relates to the impact of cosleeping on infant sleep quality. Most studies, relying mainly on subjective measures of sleep, report more sleeping problems in bed-sharing infants than in solitary-sleeping infants [12] [13] [14] [15] . However, the implications of room-sharing (without bed-sharing) on infants' and parents' sleep have almost not been studied, especially not during the second half of the infant's first year. This is an important question to study in light of the AAP latest recommendations to keep the infant in the parents' room beyond the age of 6 months. The few studies, which have examined the sleep patterns of room-sharing infants, found room-sharing to be associated with more disturbed infant sleep and shorter infant sleep duration as reported by the parents [11, 16, 17] . However, no significant differences in infant sleep quality were found when objective measures (i.e. actigraphy) were used to assess sleep [16, 17] .
Although, as suggested by the AAP policy statement, roomsharing may facilitate nighttime caregiving (e.g. feeding, monitoring, and soothing), it is unclear whether the presence of the infant in the parent's room may affect parental sleep quality. This question, which has received only scarce attention, is of importance because maternal sleep disturbances in the postpartum have been associated with maternal mood problems [18] [19] [20] [21] and with more impaired mother-infant bonding [22, 23] . Two recent studies which have examined maternal sleep quality in cosleeping (mostly room-sharing) and solitary-sleeping mothers found that cosleeping mothers had significantly more disturbed sleep assessed both objectively and subjectively [16, 17] .
Additional findings suggest that there are also differences in maternal distress as a function of sleeping arrangements.
Higher levels of maternal depressive and stress symptoms and lower marital adjustment have been reported in bed-sharing mothers compared with solitary-sleeping mothers [24] [25] [26] , even though these links might be partially moderated by ethnicity [5, 14, 27] . To the best of our knowledge, only one study has examined parental correlates of room-sharing versus solitarysleeping arrangements. This study demonstrated that mothers in persistent room-sharing arrangements reported higher levels of marital and co-parenting distress compared with mothers who stopped cosleeping by 6 months and mothers who never coslept [16] .
The role fathers have in relation to sleeping arrangements is another topic that has received only minimal scientific attention [5] . Higher levels of paternal involvement in early childhood caregiving have been associated with more consolidated sleep in children and mothers [28] [29] [30] , but it is unknown whether paternal involvement differs as a function of sleeping arrangement.
Overall, previous studies provide initial evidence for the existence of complex links among mother-infant sleep, parental functioning, and sleeping arrangements, but clearly more research is needed to understand the characteristics of these links. Accordingly, the main objectives of the current study were (1) to examine longitudinally sleep patterns of both infants and mothers in room-sharing and solitary-sleeping arrangements with objective and subjective means in the context of a longitudinal design ending at 18 months postpartum. We hypothesized that room-sharing mothers would (a) demonstrate more disturbed objective and subjective sleep than solitary-sleeping mothers and (b) report more infant night-wakings than solitarysleeping mothers. However, in line with previous findings [16, 17] , we did not expect to find differences in objective infant sleep quality. (2) Our second primary aim was to examine whether parental factors that have previously been linked to the development of infant sleep consolidation [4, 18, 29, 31] would differ as a function of sleeping arrangements. Specifically we focused on general maternal emotional distress (depressive and anxiety symptoms), infant-related maternal emotional distress (maternal separation anxiety), and paternal involvement in infant caregiving. We expected to find higher levels of maternal emotional distress and lower levels of fathers' caregiving involvement in room-sharing families compared with solitary-sleeping families.
We explored differences in mother-infant sleep patterns and parenting factors as a function of sleeping arrangements cross-sectionally at each age point (3, 6, 12 , and 18 months). In addition, taking advantage of our longitudinal design, we looked at the trajectories of mother-infant sleep and of parental factors from 3 to 18 months and examined whether they differed between persistent room-sharing families and persistent solitary-sleeping families. Because breastfeeding has strongly been associated with both cosleeping [5, 14] and infant sleep problems [32, 33] , we assessed nighttime breastfeeding (NBF) in relation to sleeping arrangements and sleep quality and included it as a covariate.
Methods

Participants
One hundred eighty-eight married Israeli couples expecting their first child were recruited during pregnancy through prenatal courses and announcements on internet forums for expectant parents. Only two-parent families with a singleton full-term pregnancy and a healthy infant (by self-report) participated in the study. Of the 188 families recruited, 14 dropped out from the study at the 3 months assessment point, 12 withdrew from the study at 6 months, 16 discontinued their participation at 12 months, and 8 families dropped out at 18 months. The main reasons for discontinuation were lack of willingness to participate, overload, moving abroad, and medical problems. The families who withdrew from the study were compared with the participating families on sociodemographic variables (e.g. age and education of both parents). No differences were found on any of these variables.
Demographic characteristics were collected during the third trimester of pregnancy. Mothers were between 21 and 47 years old (M = 28.98, SD = 3.23) and fathers were between 22 and 64 years old (M = 31.94, SD = 7.23; four percent of the fathers [N = 7] were above the age of 50). Average maternal education was 15.80 years (SD = 1.95) and average paternal education was 15.19 years (SD = 2.19). The ethnic background of the participants was quite homogenous: all participants were Jewish, and the majority were secular (except for a few modern religious families). Eighty percent of the mothers and 78% of the fathers were born in Israel, and 12% of the mothers and 10% of the fathers were born in the former Soviet Union. The rest of the participants were born in various countries. The average number of rooms in the parents' home (a proxy of socioeconomic status) was 3.32 (SD = 0.92).
Procedures
The study was approved by a hospital's Helsinki committee. All parents signed informed consent before the first study assessment. The results presented in this study are based on four assessment points (3, 6, 12 , and 18 months postpartum). At each assessment, a research assistant visited the participants at their home and instructed them about the study procedures (e.g. actigraphy use, questionnaires, and diaries completion). The Hebrew language was used for all questionnaires. Maternal and infant sleep were assessed for five nights (excluding weekends) using actigraphy and sleep diaries. Sleep was assessed only on days when a regular routine was maintained (e.g. infant and mother fell asleep at home). After completing the assessments, participants received a small gift (value of about 20$) and a graphic report of the infant's and the mother's actigraphic sleep.
Measures
Infant sleeping arrangement
One item from the Brief Infant Sleep Questionnaire (BISQ) [34] was used at each assessment point to obtain information from parents about infants' sleeping arrangements. On each postpartum assessment point, mothers were asked to indicate where the infant slept during the night: (1) infant crib in a separate room; (2) infant crib in the parent's room; and (3) parents' bed. Only a small number of infants (N = 9 at 3 months, N = 11 at 6 months, N = 15 at 12 months, and N = 13 at 18 months) were sharing the same bed with their parents. As there were no significant differences for the sleep measures (except for infant longest sleep period and maternal night-wakings at 3 months) between bed-sharing and room-sharing (without bed-sharing) families, we combined these two groups into one group referred to as "room-sharing" families without further distinction in the analyses. Sleeping arrangement distribution across phases is presented in Figure 1 .
Complete sleeping arrangement data were available for 136 families. To examine the longitudinal patterns of sleep as a function of sleeping arrangements, we classified these families into two sleeping arrangement categories: persistent solitary sleeping (infant slept in a separate room on at least three out of four assessment points, n = 66) and persistent room-sharing (infants sharing their parents' room on at least three assessment points, n = 42). Five families were persistent bed-sharers. These families were included in the persistent room-sharing group (we repeated all our analyses without these five families to examine whether the room-sharing participants influence the results, but the findings were similar when these families were excluded). We examined whether any of the sociodemographic variables (i.e. maternal and paternal age and education, country of birth, and number of rooms at home) differed between these groups. No significant differences were found. There were additional 28 families who could not be classified into one of the two persistent groups because they showed varied sleeping arrangement patterns (e.g. families showing an inconsistent pattern moving back and forth between the sleeping arrangements). None of the sociodemographic variables accounted for membership in this group. Because we were mainly interested in comparing the groups that demonstrated distinct persistent sleeping arrangement patterns, and because the 28 families who were not included in these two groups showed varied patterns that created multiple small subsamples, we conducted our trajectories analyses only on the two main persistent (solitary and room-sharing) groups.
Infant and maternal sleep
Actigraphy Actigraphy is a reliable and valid method for the assessment of sleep-wake patterns in infants, children, and adults [35] [36] [37] . The actigraph is a watch-like device, which continuously registers body motility data that are translated to sleep-wake measures based on a computerized scoring algorithm. The main advantage of actigraphy is that it provides an objective assessment of sleep-wake patterns for prolonged periods in the participants' natural sleep environment. In the present study, we used the micromotion logger sleep watch (Ambulatory Monitoring, Inc., Ardsley, NY) with a 1 min epoch interval according to the standard working mode for sleep-wake scoring. The Actigraphic Sleep Analysis (ASA) program was used to score the data based on Sadeh's validated scoring algorithm for infants [38] and adults [37] . Mothers were asked to wear the actigraph on their wrist and to attach it to their infants' ankle 15 min before they went to sleep and to remove it 15 min after they woke up. The measures included in the present study were as follows: (1) 
Sleep diaries
Mothers were asked to complete a sleep diary of their own [39] and their infant's [40] sleep schedules and night-wakings. These diaries were completed in the morning following each assessment night and were used mainly to detect possible actigraphy artifacts and errors. In addition, we included the number of maternal and infant night-wakings (Diary Night-Wakings) in the analyses of the present study as a measure of reported sleep fragmentation.
Parental functioning
Maternal emotional distress
The Edinburgh Postnatal Depression Scale (EPDS) [41, 42] and the Beck Anxiety Inventory (BAI) [43] were used to assess general maternal emotional distress. The EPDS is a widely used screening tool for postpartum depression. It consists of 10 short statements addressing maternal depressive symptoms during the past week. Higher scores indicate higher maternal depressive symptoms. In the present sample, Cronbach's α ranged from 0.77 to 0.80 for the four assessment points. The BAI was used to assess maternal anxiety symptoms. This well-validated questionnaire consists of 21 questions asking about physiological and cognitive aspects of anxiety with regards to the last week. In our study, Cronbach's α ranged from 0.74 to 0.84 for the four assessment points. Maternal EPDS and BAI scores were highly correlated in our sample (3 months r = .63; 6 months r = .64; 12 months r = .67; 18 months r = .62) Hence, for the purpose of the present study, we averaged the standard scores of EPDS and BAI, thus creating a general Maternal Emotional Distress score. This score was used in all relevant analyses.
Maternal separation anxiety
The Maternal Separation Anxiety Questionnaire (MSAQ) [44] was used to examine maternal anxiety that is specifically related to parenting. The MSAQ includes 35 items designed to measure (1) maternal separation anxiety, which reflects the mother's distress when separated from her child, (2) maternal perceptions regarding her infant's reaction to separation, and (3) employment-related separation concerns. In the present study, we used the total average score of the 35 items. Higher scores represent higher maternal separation anxiety. The Cronbach's α of the total score ranged from 0.83 to 0.91 for the four assessment points.
Parental involvement in infant caregiving
The Parental Involvement Questionnaire (PIQ) [28] was used to assess the relative degree of maternal and paternal involvement in infant caregiving. Both mothers and fathers completed the PIQ, which includes 10 different infant-care tasks (e.g. feeding, bathing, playing, putting to sleep, and nighttime caregiving). Each parent is asked to rate his or her degree of involvement relative to his or her partner in each task, on a 7-point Likerttype scale (e.g. "Who usually feeds the infant?" From 1 = only the mother to 7 = only the father). This questionnaire was validated before and good internal reliability, based on Cronbach's α of 0.80, was found for both parents' scales [28] . Two involvement scores were calculated for each parent for the purpose of the present study: (1) Overall Parental Involvement score, based on nine items (excluding the nighttime caregiving item); (2) Nighttime Parental Involvement score, based on the nighttime caregiving item ("who usually approaches the infant during the night when he or she wakes up or cries"). Higher scores represent a relatively higher involvement of fathers. In the present study, the scores of fathers and mothers were highly correlated at all assessment points (.70 < r < .85), and therefore, we calculated averaged scores for each pair of parents, at every assessment point.
Background questionnaires
Parents completed background questionnaires to collect sociodemographic and developmental data such as parental age, education, employment (completed during pregnancy), infant gender, child care arrangements (home, babysitter, and daycare), and medical problems. NBF was assessed with one question asking the mother to indicate how often she uses breastfeeding to sooth the infant during the night on a 5-point scale ranging from 1 (never) to 5 (frequently).
Statistical Analyses
To examine the cross-sectional differences in maternal and infant sleep between room-sharing and solitary-sleeping families, we conducted Multivariate Analysis of Covariance (MANCOVA), with group (sharing vs. solitary) as the independent variable, sleep measures as the dependent variables, and NBF report as the covariate. To test whether the two persistent sleep arrangement groups (solitary and room-sharing) showed different trajectories of maternal and infant sleep development from 3 to 18 months, we ran a series of 3-level growth multilevel models (MLMs) [45] in which days were nested within phases which themselves were nested within participants. This approach allowed us to take into account the nested structure of the data as well as to adjust for missing data (thus to include all available assessments). In the MLMs, we used daily data measures, and for cross-sectional analyses, each measure was averaged across the monitoring phase.
To examine whether there are significant cross-sectional differences in Maternal Emotional Distress, Maternal Separation Anxiety, and Paternal Overall and Nighttime Involvement in infant care between room-sharing and solitary-sleeping families, we conducted one-way MANCOVAs while controlling for NBF. To test whether parental functioning (Emotional Distress, Maternal Separation Anxiety, and Paternal Overall Involvement and Nighttime Involvement) in persistent room-sharing families showed different trajectories in comparison to persistent solitarysleeping families from 3 to 18 months, we ran a series of 2-level growth MLMs in which phases were nested within families.
Study analyses were conducted on data of families for which we had at least three assessment points (N = 146 at 3 months postpartum, N = 141 at 6 months, N = 135 at 12 months, and N = 130 at 18 months).
Results
Preliminary analyses
Correlations between background variables and main study variables Nighttime breastfeeding (NBF). Independent sample t tests were conducted to examine whether there are differences in the use of NBF between solitary-sleeping and room-sharing families. Pearson correlations were also calculated to examine whether NBF was associated with the parenting measures. Higher levels of NBF were associated with higher Maternal Separation Anxiety at 3 months (r = .246, p = .004) and at 12 months (r = .280, p = .002), with lower Paternal Overall Involvement at 6 months (r = −.193, p = .031) and at 12 months (r = −.307, p = .001), and with lower Nighttime Paternal Involvement at 3 months (r = −.215, p = .012), 6 months (r = −.415, p < .001), 12 months (r = −.325, p < .001), and 18 months (r = −.266, p = .003). Because NBF was consistently associated with sleeping arrangements, with maternal and infant sleep measures, and with some of the parenting factors, we controlled for NBF in all further analyses. All analyses were repeated without controlling for NBF. Since all findings remained similar, we report only the finding controlling for NBF.
Pearson correlations were also calculated to examine whether any of the background variables (e.g. maternal and paternal age and education) were associated with the sleep measures or with the parental functioning measures. There were no significant consistent correlations (i.e. only few sporadic correlations) between these variables and the main study variables. Thus, NBF was the only variable controlled for in subsequent analyses.
Maternal and infant sleep in room-sharing and solitary-sleeping families
Cross-sectional comparison One way MANCOVAs, controlling for NBF, were conducted to examine differences in maternal and infant sleep measures (Actigraphic Night-Wakings, Sleep Percent, Longest Sleep Period, Sleep Minutes, and Diary Night-Wakings) between room-sharing and solitary-sleeping mother-infant dyads at each assessment point (Tables 1 and 2 
Longitudinal comparison: sleep development trajectories in persistent solitary-sleeping and persistent room-sharing families
To test whether the two sleeping arrangement groups showed different trajectories of maternal and infant sleep development from 3 to 18 months, we ran a series of 3-level growth MLMs. The generic model's equations were as follows: 
where the sleep measure for day i from phase j for subject k was modeled at level 1 as a function of the subject's sleep mean at this phase (π 0jk ) plus a residual term quantifying the specific-day deviation from this mean (e ijk ). At level 2, the time effects were introduced. Specifically, the time variable was rescaled into 3-month units which were then centered (3 months = −2.5, 6 months = −1.5, 12 months = 1.5, 18 months = 2.5), and then its linear and quadratic forms were included as level-2 predictors; thus, at level 2, the subject's sleep mean at this phase was modeled as a function of the linear (β 01k ) and quadratic (β 02k ) effects of Time, plus a level-2 residual term quantifying the specific phase-deviation for this subject (r 0jk ). At level 3, the Group effect as well as the Group × Time and Group × Time 2 interaction effects were introduced; thus, at level 3, the sleep of subject k was modeled as a function of the sample's intercept (γ 000 ), and Time effects (γ 010 , γ 020 ), plus the deviation of this subject's Group from the sample's intercept (γ 001 ), and Time effects (γ 011, γ 021 ), plus residual terms quantifying the deviation of this subject from his or her Group's intercept (u 00k ), and Time effects (u 01k, u 02k ). The Group variable was effect coded (−0.5 = solitary sleep, 0.5 = room-sharing).
Maternal sleep. The fixed effects from the growth MLMs for mothers are presented in *p < .05, **p < .005; ***p < .001. † The N's on which these analyses are based represent the number of mothers for which we had sleep and NBF data. The N is somewhat lower than the N described in effect was found (b = 1.51, SE = 1.20, p = .212). Indeed, as Figure 2C shows, in the solitary-sleeping group, mothers' Longest Sleep Period was longer across all phases and it reached its optimal levels by 12 months postpartum. In contrast, in the room-sharing group, the levels of Longest Sleep Period continued to increase until 18 months postpartum. For the Sleep Minutes variable ( Figure 2D ), there were no significant effects. For the Diary Night-Wakings variable, we found significant Time and Time 2 effects, as well as a significant Group effect. As Figure 2E shows, in both groups the number of Diary Night-Wakings decreased over time. However, in the room-sharing group, the levels of Diary Night-Wakings were higher across all phases.
Infant sleep. The fixed effects from the growth MLMs for infants are presented in Simple slope analysis revealed that whereas for the solitarysleeping group the Time 2 effect was not significant (b = −0.04, SE = 0.03, p = .121), for the room-sharing group it was negative and significant (b = −0.13, SE = 0.03, p = .001). Indeed, as Figure 3E shows, in the solitary-sleeping group, Diary NightWakings were lower across all assessment points compared with the room-sharing group. The Diary Night-Wakings variable was stable from 3 to 6 months and then decreased from 6 months to 18 months. However, in the room-sharing group, a quadratic pattern of change emerged: specifically, the Diary Night-Wakings variable increased from 3 to 6 months, it was then stable from 6 to 12 months, and finally, decreased from 12 to 18 months. 
Differences between room-sharing and solitarysleeping families in parenting functioning
Trajectories of parental functioning for persistent solitary-sleeping and persistent room-sharing families
To test whether the two sleeping arrangement groups showed different trajectories of parenting measures from 3 to 18 months postpartum, we ran a series of 2-level growth MLMs in which phases were nested within subjects. The generic model's equations were as follows: where the outcome measure for phase i for subject j was modeled at level 1 as a function of the subject's intercept, linear effect of time, and the quadratic effect of time, and a level-1 residual quantifying the specific-phase deviation from these effects. At level 2, the Group effect as well as the Group × Time and Group × Time 2 interaction effects were introduced; thus, at level 2, the outcome of subject j was modeled as a function of the sample's intercept (γ 00 ), and Time effects (γ 10, γ 20 ), plus the deviation of this subject's Group from the sample's intercept (γ 01 ), and Time effects (γ 11, γ 21 ), plus residual terms quantifying the deviation of this subject from their Group's intercept (u 0j ), and time effects (u 1j, u 2j ). The fixed effects from the growth MLMs for parental measures are presented in Table 6 . For Maternal Emotional Distress, we found only a quadratic time effect indicating a decrease in Maternal Emotional Distress levels from 3 to 12 months, and an increase in Maternal Emotional Distress levels from 12 to 18 months for both Groups ( Figure 4A ). For Maternal Separation Anxiety, we found a significant Group effect, indicating lower levels of Maternal Separation Anxiety for solitary-sleeping mothers across all phases. We also found a significant Time effect as well as a significant Time × Group interaction. Simple slope analysis revealed that the linear effect was negative and significant for both the room-sharing group (b = −0.09, SE = 0.01, p < .001) and the solitary-sleeping group (b = −0.06, SE = 0.01, p < .001). However, as Figure 4B shows, mothers in the room-sharing group showed greater decline over time in Separation Anxiety. For Paternal Overall Involvement, we found significant Time and Group effects. As Figure 4C shows, Paternal Overall Involvement levels were significantly higher on average for solitary-sleeping families. In both groups, Paternal Overall Involvement levels consistently increased over time. For Paternal Nighttime Involvement, we found a significant Group effect, indicating higher levels of paternal Nighttime Involvement for solitary-sleeping families across all phases. We also found a significant Time effect, a significant Time × Group interaction and a significant Time 2 effect.
Simple slope analysis revealed that the linear effect was positive and significant for both the room-sharing group (b = 0.13, SE = 0.04, p = .001) and the solitary-sleeping group (b = 0.25, SE = 0.04, p < .001). However, as Figure 4D shows, fathers in the solitary-sleeping group showed greater increase over time in their levels of nighttime involvement.
Discussion
The findings of this longitudinal study demonstrate that although mothers in room-sharing arrangements had lower objective and subjective sleep quality, almost no differences in objective infant sleep quality were found between the groups. However, room-sharing mothers reported more night-wakings in their infants than mothers did in solitary arrangements. In addition, higher levels of maternal separation anxiety were found in room-sharing mothers compared with mothers in solitary-sleeping arrangements, and paternal overall and nighttime involvement in infant caregiving was higher in solitary arrangements.
Maternal and infant sleep in room-sharing and solitary-sleeping arrangements
Taking into account the cross-sectional and longitudinal analyses, our findings demonstrated that although both room-sharing mothers and solitary-sleeping mothers demonstrated an improvement over time in their sleep quality, room-sharing mothers had significantly lower sleep percent, lower longest sleep periods, and more night wakings than solitary-sleeping mothers from 3 to 18 months postpartum. These findings extend previous results [17] by demonstrating that poorer maternal sleep quality in room-sharing mother persists also beyond the infant's age of 6 months and are consistent with Teti et al. [16] who found that mothers in persistent cosleeping arrangements across the first year had more disrupted actigraphy-based sleep compared with mothers in other sleeping arrangements. Interestingly, the cross-sectional examination revealed almost no significant differences in objective infant sleep between the groups. However, mothers in room-sharing arrangements reported more infant night-wakings than mothers in the solitary-sleeping group at 6, 12, and 18 months. The longitudinal comparison of infant sleep patterns in the persistent room-sharing and persistent solitary-sleeping groups revealed a significant time effect for both groups on all actigraphic measures, reflecting the expected consolidation of infant sleep over time [15, 46] . In line with the findings of Teti et al. [16] , infants in both groups had similar actigraphic sleep patterns. The only difference we found was in the longest sleep period for which infants in persistent solitary-sleeping arrangements had a longer stretch of uninterrupted sleep in comparison to persistent room-sharing infants. Moreover, and consistent with recent findings [11, 16] , our results also indicate that mothers in Volkovich et al. | 9 Why is it that mothers in persistent room-sharing arrangements have poorer objective and subjective sleep than mothers in persistent solitary arrangements, whereas for their infants, differences are reflected mainly in maternal reports of nightwakings but not in objective sleep? The correlational design of the present study precludes inferring about causality. We do not know whether sleeping arrangements per se are the cause for the differences in maternal sleep quality, or whether another factor explains them. For example, it could be that persistent room-sharing mothers had pre-existing sleep disturbances that influenced their choice to room-share in the first place [17] , or that certain psychological characteristics, such as heightened postpartum distress, were responsible for both their choice to share a room and their higher levels of sleep disturbances. However, although not definitive, the possibility that the conditions created by the sleeping arrangements explain the differences in maternal sleep quality, should be taken into consideration. For instance, it could be that because of their proximity to the infant during the night, room-sharing mothers were more likely to be awakened by their infant's awakenings or by the infant's movements and vocalizations during sleep. Thus, their sleep might be more easily interrupted by the natural sounds of the infants during sleep, or by short arousals that may go unnoticed when the infant sleeps in a different room. This may also explain why room-sharing mothers report more infant night-wakings, as they may detect more night-wakings, or may be more likely to interpret activity during sleep (change in position, vocalizations) as awakenings. Teti et al. [16] suggested that the differences in the number of reported infant awakenings could be related to heightened levels of distress in cosleeping mothers. Accordingly, the higher levels of maternal separation anxiety characterizing our sample of room-sharing mothers might have contributed to hypersensitivity to infant night-wakings, leading to higher reports of these awakenings. Another possible explanation for the differences in reported infant night-wakings, but not in objective infant night-wakings, is that persistent solitary-sleeping infants may have had more opportunities to develop selfsoothing capacities that enable them to resume sleep after naturally awakening during the night [4] , whereas room-sharing infants might signal more upon awakening and might require more parental help to resume sleep. If this is true, then roomsharing mothers will naturally be more aware of the infant awakenings. It might also be the case that the capacity to selfsooth has a positive impact on the infant's ability to stretch sleep for longer periods of time; as interestingly, the only actigraphic sleep parameter that differed between the two groups of infants was the longest uninterrupted sleep period. All these hypothetical explanations should be further explored in future studies. Nevertheless, the possibility that room-sharing may contribute to consistent poorer maternal sleep quality during the first 18 months, whereas solitary-sleeping arrangements may encourage infants to develop nighttime self-soothing, should be thoughtfully examined and considered, especially in light of the recent recommendation of the AAP that parents share a room with their infants until the infant's age of 12 months [10] . 
Parental functioning in room-sharing and solitarysleeping arrangements
Various personal, familial, and cultural factors have been described in the literature as affecting parental choices regarding sleeping arrangements. Among those reasons, convenience and facilitation of nighttime caregiving and breastfeeding are frequently cited [5, 8, 10] . Our findings support these assumptions by demonstrating higher rates of breastfeeding in roomsharing mother-infant dyads. However, our findings shed light on several other parental psychological factors that are associated with room-sharing and that have received only limited scientific attention in the past. Specifically, we found Volkovich et al. | 11 that mothers in room-sharing arrangements had higher levels of separation anxiety from their infants than mothers in solitary arrangements at 3 and 12 months postpartum, and fathers in room-sharing families were relatively less involved in nighttime infant caregiving at 3, 12, and 18 months postpartum. Differences in general emotional distress were found only at 3 months postpartum with mothers in solitary-sleeping arrangements reporting higher levels of distress, but this trend was not consistent and disappeared at the following assessments. The examination of the trajectories for the two persistent groups revealed a similar pattern. Persistent roomsharing families were characterized by a higher level of maternal separation anxiety and by lower levels of paternal overall involvement and paternal nighttime caregiving. Maternal separation anxiety (feelings of concern, longing, and loneliness when separating from the infant) is a relevant construct with regard to sleeping arrangement decision because putting the infant to sleep in a different room involves separating from him or her physically every night [31, 47] . A mother with initial higher separation anxiety might worry that she would not be able to protect or help her infant if he or she would sleep in a different room and her need for proximity is likely to influence her decision to sleep close to the infant. Sleeping close to the infant, and being aware to the infant's night-wakings, may reinforce or maintain the mother's separation anxiety in turn. Our findings are in line with those of Scher [31] who found that higher maternal separation anxiety was associated with more maternal involvement in settling the infant to sleep. These findings, together with the fact that maternal depressive or anxiety symptoms were not associated with persistent sleeping arrangement patterns, suggest that maternal emotional distress, which is specifically infant-related, might be more relevant to the understanding of maternal decisions regarding infant sleep location than maternal general emotional distress. Our findings regarding lower paternal involvement in overall caregiving and in nighttime caregiving in persistent roomsharing families resemble the results of Teti et al. [16] who found persistent cosleeping to be associated with maternal reports of coparenting distress and suggested that cosleeping may help the mother compensate for feelings of lack of support in her marriage [16] . The present findings indicate that when early in the infant's life parents share caregiving responsibilities during the day and night, it is more likely that they would endorse solitary-sleeping arrangement. Highly involved fathers might be more dominant in decision-making regarding infant sleep location, and they may prefer solitary sleep for their infants and for themselves. In families where mothers are the main caregiver, mothers may be more likely to choose room-sharing, because closeness to the infant might facilitate nighttime caregiving especially when the mother is solely responsible for addressing the infant awakenings.
This study has several limitations. Our sample was comprised mainly of families from the middle socioeconomic class in Israel who, in general, seems to endorse western norms regarding infant sleep and sleeping arrangement [48] . Although large individual differences in terms of sleeping arrangement choices and the timing of implementing these changes exist in western societies, including Israel, solitarysleeping arrangement as a desirable goal is the common standard. Therefore, the characteristics of our sample limit the generalizability of our findings to others cultures in which cosleeping (bed-sharing or room-sharing) is the norm [5, 49] . Second, although the longitudinal nature of the study is a clear advantage that allowed examining the trajectories of infant and maternal sleep as a function of sleeping arrangements, the design is still correlational. Third, because of our relatively small sample size, we were limited in the number of subgroups that we could analyze. Consequently, we looked only on the broad distinction between persistent room-sharing and solitary-sleeping families and could not make a finer differentiation between additional subtypes of sleeping arrangements such as families who share a room part of the night or families who switch between the different arrangements from one point in time to the other. Also, we did not ask parents about their motivations or intentions; thus, we do not know whether room-sharing was proactive (planned) or reactive and whether this has influenced infant sleep quality as has been suggested previously [50] .
Conclusions
This longitudinal study demonstrated that in comparison to persistent solitary-sleeping families, persistent room-sharing families were characterized by higher levels of maternal sleep disturbances, higher maternal separation anxiety, and lower paternal daytime and nighttime involvement. These differences existed from the infant's age of 3 months and remained consistent until the age of 18 months. Because the differences between the groups were evident as early as at 3 months postpartum, it could be possible that these parental factors shaped the parents' choice about their preferred sleeping arrangement [16] . However, in a broader context, when applying the transactional model of infant sleep development to our findings [3, 4] , it is plausible that the different factors examined in this study mutually and continuously interact and influence each other over time. For example, we suggest that the following chain of transactions may occur among sleep, parent functioning, and sleeping arrangements: mothers with higher levels of early separation anxiety and disturbed sleep are more likely to choose room-sharing arrangements especially when their partner is not involved in caregiving; these mothers are more likely to be vigilant to the infant's awakenings and are more likely to be awakened by the infants' sounds during the night; being awake during the night increases the likelihood of maternal active involvement in soothing the infant back to sleep when the infant wakes up; active nighttime soothing may reinforce the infants signaling behavior, which in turn may affect the mother's sleep and separation anxiety, the levels of paternal involvement, and the decision to maintain room-sharing arrangements, and so on. Of course this is a hypothetical suggestion for a possible chain of relationships between the different factors examined in this study, which should be examined further in future studies.
To conclude, the findings of the current study do not imply that one sleeping arrangement is better than the other, and naturally there are many factors that influence parental sleeping arrangements decisions. However, we do believe that our findings showing more disturbed sleep in persistent room-sharing mother should be taken into account among the various considerations leading parents to choose their preferred sleeping arrangements. The present study also suggests that sleeping in the parents' room does not seem to make a big difference for the infants in terms of their objective sleep quality. An important question for future studies will be whether the higher frequency of reported infant night-wakings in room-sharing infants is a result of differences in the development of infant self-soothing behaviors.
